Downstream impact of TBI
TBI can require a long and arduous recovery process. Many survivors are left with permanent physical, emotional and cognitive disabilities. TBIs that are caused by interpersonal violence are inflicted largely by right-handed perpetrators, and typically result in frontal lobe and/or left temporal lobe injuries. The neurocognitive and behavioural sequelae of frontal lobe injuries are severe and include poor judgement, impaired problem-solving ability and loss of the ability to think abstractly, poor organisational skills, loss of inhibition and impulsive behaviour, aggression, personality changes, depression, anxiety and reduced social skills. [3] [4] [5] Left temporal lobe injuries can result in communication difficulties due to disorders of language (receptive aphasia), including loss of the ability to comprehend speech. [3] [4] [5] [6] These deficits have a disabling effect on survivors' ability to cope with activities of daily living and with constructive engagement within their families and communities. Poor impulse control and weak social skills result in dangerous situations for survivors and for those around them.
The link between TBI and criminal behaviour is internationally well evidenced. In a Finnish study, adolescent TBI survivors were found to have committed crimes significantly more often than adolescents without a TBI (53.8% v. 14.7%, respectively). [7] In addition, the prevalence of both violent crimes (42.9% v. 9.1%), and non-violent crimes (29.4% v. 6.8%) was also higher in the TBI group. Similarly, in a study of 186 young offenders in the UK, the frequency of self-reported TBI was associated with more convictions; three or more self-reported TBIs were associated with greater violence in the offences that were committed. [8] The rehabilitation of TBI survivors is therefore not only a health issue for survivors and their families, but also a critical violence prevention strategy for SA.
The current rehabilitation response
In SA, there is limited access to rehabilitation facilities in the public sector. The consequence for TBI survivors is that very few receive adequate rehabilitation services; only 16 than 9% of the Western Cape Rehabilitation Centre (WCRC)'s intake (Dr Jenny Hendry, personal communication, 2014). The WCRC is a 240-bed rehabilitation centre and the only dedicated rehabilitation service available to public patients. In addition, a TBI may include an initial period of post-traumatic amnesia and usually involves a slow recovery period, yet candidates for rehabilitation centres are expected to behave appropriately and recover in a 6 -12-week period. This means that few survivors receive the necessary re habilitation support, and the majority are instead discharged to unprepared families who typically become their main support structure. This ultimately negatively affects caregiver wellness and family resilience. [9, 10] Outpatient rehabilitation is also very limited, and most patients receive no more than 30 minutes of physiotherapy or occupational therapy per week at their community healthcare centre.
Addressing the need
The ComaCARE Trust is a non-profit organisation based at GSH. ComaCARE has been addressing the needs of survivors and families since 2005 by providing a psychosocial service that employs community caregivers in the acute-care setting. In 2012, recognising that TBI survivors are usually discharged into the care of an unprepared family unit, ComaCARE developed a brain injury prevention and family support service in Khayelitsha, one of the Western Cape's hot spots for interpersonal violence as identified through injury mortality surveillance data. [2] This HeadsUP! Hub provides supportive intervention for families that involves counselling by social workers and training to know what to do if their relative displays any of the sequelae of TBI (e.g. disruptive behaviour at school or in the workplace, aggression, memory problems, anxiety, depression and sleep disturbances).
Objectives
To faciliate the provision of relevant and sustainable TBI services, this study had two primary objectives: (i) to examine in a systematic way the key challenges that survivors of brain injury and their family members face; and (ii) to create tools as guides in helping families and care workers to manage and cope with the consequences of brain injury in under-resourced settings.
Methods
This was an applied, exploratory study. The approach to data collection was qualitative, as the interview data collected were analysed thematically to extract and highlight the topics that emerged. Participants (families of TBI survivors and the survivors themselves) were identified using purposive sampling. The overall study design had two distinct phases: (i) the process of identifying the key problems faced by survivors of TBI and their families through interviews gathered from various sources (see below); and (ii) the process of creating the content for tools to serve as guides in assisting families and care workers to manage and cope with the consequences of brain injury. This second phase was dependent on the data collected during phase one, which served to inform the content and structure of the tools created.
The experiences of 175 family members and 354 survivors were recorded. These interview data were collected between 2008 and 2013 from: (i) the acute-care hospital support service offered by ComaCARE at GSH; (ii) intake interviews for the HeadsUP! survivor care programme; (iii) bimonthly outpatient support service clinics linked to the Division of Neurosurgery at GSH; and (iv) HeadsUP! support groups. In both the individual and the group sessions, survivors and family members were interviewed separately, thereby enabling each group to express themselves freely. Feedback from all sources was recorded in written notes, which were subsequently analysed thematically to extract and highlight the common topics that emerged.
Results

Phase 1: Family and survivor feedback
Several critical factors emerged from the data collection process to aid the provision of better services for TBI survivors and their families.
Lack of accessible information
In general, it was evident that there was initially a communication problem between family members and medical professionals in the acute-care setting. Family members felt that they had not been adequately informed by medical professionals about TBI and its potential consequences. When they did receive feedback, it was often too complex to be understood, families lacking a frame of reference to be able to contextualise any knowledge received. Families related that in their traumatised state, they were unable to absorb spoken information and then convey it to other family members. Family feedback also identified the clear lack of information regarding the longer-term requirements of recovery and possible strategies to cope with cognitive impairments, personality changes and behavioural issues.
Content of required information
The key themes that emerged from families, and the areas where information is desperately needed, included coping with personality changes, how to manage aggressive behaviour, issues regarding memory, issues regarding motivation, sleep disturbances, language and communication problems, sexual disinhibition and/or disinterest, depression and safety concerns. Family members reported that their own mental health was adversely affected as a result of the stress of having to look after survivors; depression, fatigue, utter frustration and burnout were commonly reported.
The issues most commonly reported by the TBI survivors (who often revealed a lack of insight into their neurocognitive and behavioural problems) were the need for a social life and meaningful activity, sensitivity to noise, difficulty sleeping, depression, anxiety and headaches. Some survivors also reported that family members no longer had the time or patience to engage and listen to them, and consequently failed to understand their problems, their needs and their frustrations. The issues of depression, aggressive behaviour, headaches and anxiety were probed through further questioning in order to establish whether there were any triggers that preceded these experiences.
Type of information and support
Families stated that at the acute stage of injury, verbal information alone was not adequate, given that they needed time to review information and to share it with family members. On the survivor's return home, families reported that their information needs changed, as survivors' behavioural issues only became apparent as new challenges presented over time. Families therefore needed written information that could be consulted at different stages of the recovery process, and that could be used to help the survivor to take part in his/her own rehabilitation process wherever possible. In addition, both families and survivors expressed the need for access to advisors and counsellors, and wanted to counter their feelings of isolation in fora where people could understand and relate to their problems.
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Finding practical solutions
Some of the more experienced family members interviewed descri bed their coping strategies to avoid and manage the most distressing survivor behaviours, noting that, as with parenting a child, survivors needed to have a balanced and structured day to ensure a sense of wellbeing and safety, and that they needed regular sleep, a healthy diet, stimulation and friendship. The problems experienced, and the strategies that families employed, were then analysed and compiled under nine central topics/themes based on words starting with 'S' (Fig. 1) . This decision to incorporate the key topics identified under headings that all began with the same letter (in English) was made in order to make them easier to remember and to provide a framework for the varied information from the often very different sources available. English was chosen as the language of written communication, as many of the participants refused to accept written information in isiXhosa, despite its being their home language.
Phase 2: The development of the S-Plan process
Survivors and families identifying challenges Two sets of posters were designed (one with images of adults and the other of children) in order to allow for both survivors and family members to have each of the elements of the poster explained to them by a care worker who speaks English and also their home language. In their use, the care worker explains the behaviours and challenges that families may experience on the road to recovery, or that trigger, or are triggered by, difficult emotions or symptoms. Family members and survivors are then asked whether they are currently facing difficulties in any of these areas. If one of the 'S issues' is identified through this process, the care worker will interview the family member and survivor separately using the questionnaires pertaining to the relevant component of the S-Plan. Next, in discussion with both parties, the care worker will support them in choosing one or two areas to focus on in the coming weeks.
Support with written material, counselling and engagement in support groups
After an agreed issue to work on has been identified, an S-Plan guide booklet is given to the family member and survivor. This guide contains an introduction and also covers all nine topics, with each of the sections including information under the following headings: 'What is the problem?' , 'When it is likely to happen' , 'What it looks like' , 'What can make things worse?' , 'How does this make life difficult for survivors?' , 'How it might make you feel as a caregiver' , 'What you can do to help' , and 'Who can help further?' . These guides are currently used with family units, and at the three HeadsUP! support groups that were established in 2012. Posters for teaching and training purposes have also been designed to accompany these S-Plan guides. The posters include spaces for the nine words starting with 'S' to be translated when necessary. In the future, the guides will be translated into isiXhosa/ English and Afrikaans/English versions.
Discussion
SA faces many healthcare challenges, including a high burden of physical trauma with few rehabilitation services. Funding limitations and the demand for additional acute-care services mean that it is unlikely that new rehabilitation services will be added in the near future, and patients will continue to be discharged home from acutecare settings. While this study focused on TBI patients treated in Cape Town, it is likely that TBI patients and their families throughout SA face the same, or worse, difficulties. Inpatient admission times are typically short (10 days on average) and acute rehabilitation during this time is limited, with many families having to take on the burden of looking after a person with impairments such as hemiparesis, dysphasia, confusion and aggression. No local studies have surveyed outcomes for TBI survivors who are discharged early into a setting with limited outpatient rehabilitation, although the outcomes of stroke patients discharged in similar circumstances in Cape Town have been examined. One of the findings from a study examining survival, disability and functional outcomes of stroke patients following discharge was that patients requiring nasogastric feeding did particularly poorly at home, indicating that their caregivers were not equipped to deal with the complexity of the care required. [11] It is evident that TBI is a huge problem globally, and that families ultimately bear the burden of care provision, yet there is little available literature from underresourced communities regarding the needs of families of survivors and the problems they face. [12] Studies (mainly in developed countries) that have looked at families' needs (both met and unmet) and the problems they face in relation to TBI have identified high levels of stress, lack of education regarding TBI, lack of information on how to prepare for the future, behavioural problems and prob lems at school on the part of the TBI survivor, and survivors' loss of inter est in activities, anxiety, memory problems and aggressive tempera ment. [12] [13] [14] [15] [16] Commonly reported needs, which like the reported problems can change over time, include the need for social/instrumental care, emotional care and healthcare; the need for professional and financial support and information; the need for access to relevant information regarding TBI and its consequences; and the need to be actively involved with the care of the TBI survivor. [12] [13] [14] [15] Successful TBI support will not only benefit survivors and their family units, but can also contribute towards a reduction in future violent acts perpetrated by TBI survivors. In SA, as in many other parts of the world, inadequate information and support, along with the lack of appropriate rehabilitation facilities, places a massive care burden on unprepared family members and community care workers. The participants in this study identified a multitude of complex daily challenges when survivors returned to their homes and communities. These challenges cover a wide spectrum, ranging from survivors' behavioural and memory problems to depression and sleep disturbances. Caregivers' own mental health is negatively affected, with depression, fatigue, stress and frustration all reported. Consequently, the ability of families to cope is often compromised, adversely affecting TBI recovery.
The S-Plan tools (the family guide, posters and questionnaires) have been created to compensate for the lack of resources that are necessary to respond to the hidden pandemic that is TBI. The provision of these tools aims to empower families, survivors and healthcare professionals by offering a structured and interactive approach to identifying and then addressing the specific challenges that each TBI survivor and their family members face. The S-Plan has been developed to educate families and survivors about the need for a balanced, structured day, and will help families to reflect on the triggers of disruptive behaviour and to plan the survivor's rehabilitation process. It also raises taboo subjects such as sexuality, substance abuse and security, and enables conversation about concerns and fears around such subjects. The questionnaires have been designed with specific emphasis on: (i) helping to identify the perceptions of survivors and families about their behaviours; (ii) revealing where there is a disabling lack of insight, sometimes from both parties; and (iii) helping survivors and families to decide together on priority areas for goal setting.
The ComaCARE Trust acknowledges families as the experts in this process, and hopes to strengthen their advocacy role in exposing the hidden epidemic of TBI and the dangers inherent in failing to provide adequate rehabilitation services that can impact favourably on family wellness and violence prevention. Further research will be conducted in communities in the Western Cape in order to systematically investigate the efficacy of the new S-Plan tools. This will involve an iterative research process, testing separate elements of the S-Plan tools based on families' and care workers' firsthand experience of their effectiveness, with the aim of improving them.
Conclusion
The experiences of TBI survivors and their family members have served to inform the development of simple, integrated coping strategies (S-Plan tools in conjunction with counselling and support group processes). One S-Plan tool is for survivors and their families/ caregivers, and the other is for care workers. For the next phase of this research, these integrated tools will be piloted from 2015 onwards as part of a longitudinal research project to be conducted in underresourced communities in Cape Town.
